Laser Doppler scanning: how many measurements are required to assess regional cerebral blood flow?
This study was initiated to determine the optimal number of measuring sites necessary to estimate regional cerebral blood flow (CBF) under pathophysiological conditions. 25 rats were exposed to 15 minutes of global cerebral ischemia. Local CBF was sequentially measured by laser Doppler (LD) at 32 locations during baseline conditions, ischemia and reperfusion using a computer-controlled scanning technique. A simulation study was performed based on 800 local measurements at each time point: random samples (size 1-100) were repeatedly drawn to estimate the variability of median flow. Accuracy was defined as probability that the simulated median differed less than +/- 5 LD-units from the true median of the 800 data. Above a single location, CBF was measured with an accuracy of 21.6 +/- 0.4% (baseline conditions, n = 100 simulations, mean +/- SEM), 85.8 +/- 0.4% (ischemia) and 11.1 +/- 0.3% (30th min. reperfusion). Accuracy increases to 75.2 +/- 0.5% (baseline conditions), 100 +/- 0% (ischemia) and 41.8 +/- 0.6% (30th min. reperfusion) if 24 locations are scanned. Scanning, therefore, improves accuracy and reduces variability of CBF measurements. With enough local CBF measurements laser Doppler assessment of regional CBF is possible. Single location CBF assessment is sufficiently accurate only during ischemia. During reperfusion, when accuracy is half reduced compared to baseline conditions, larger sample sizes are required.